Introduction
The classical Bargmann inequality 1 originates from the nonrelativistic quantum mechanics and gives an upper bound for the number of bound states produced by a radially symmetric potential in the two-body system. In the subsequent papers, various proofs and reformulations of this inequality have been presented, we refer to 2, Chapter XIII , and to 3-5 for some details.
In the language of singular differential operators, Bargmann's inequality concerns the one-dimensional Schrödinger operator In this paper, we treat a similar problem in the scope of the theory of half-linear differential equations:
In physical sciences, there are known phenomena which can be described by differential equations with the so-called p-Laplacian which has been extended to 1.4 . In particular, the linear Sturmian theory holds almost verbatim for 1.4 , see, for example, 7, 8 . We will recall elements of the half-linear oscillation theory in the next section. Our main result concerns the perturbed half-linear Euler differential equation
where c is a continuous function, and shows that if γ is the so-called subcritical coefficient, that is, γ < γ p : p/ p − 1 p , and there exists a solution of 1.6 with at least n 1 zeros in 0, ∞ , then the integral ∞ 0 t p−1 c t dt satisfies an inequality which reduces to 1.2 in the linear case p 2.
Preliminaries
In this short section, we present some elements of the half-linear oscillation theory which we need in the proof of our main result. As we have mentioned in the previous section, the linear 
Bargmann's Type Inequality
In this section, we present our main results, the half-linear version of Bargmann's inequality. We are motivated by the work in 4 where a short proof of this inequality based on the Riccati technique is presented. Here we show that this method, properly modified, can also be applied to 1.6 . Proof. Let x be a solution of 1.6 with n 1 zeros in 0, ∞ , denote these zeros by t 0 < t 1 < · · · < t n , and let v t t p−1 Φ x /x . Then by a direct computation we see that v is a solution of the Riccati-type differential equation
Let λ 1 < λ 2 be the roots of 3.2 . Such pair of roots exists and it is unique since the function F γ λ is convex, F γ ±∞ ∞, F γ 1/Φ q 0, and F γ 1/Φ q γ − γ p / p − 1 < 0. According to 3.5 , there exist ξ i , η i ∈ t i , t i 1 such that v ξ i λ 2 , v η i λ 1 , and λ 1 < v t < λ 2 for t ∈ ξ i , η i , which means that F γ v t < 0 for t ∈ ξ i , η i . Then, we have
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Now we prove that the constant k γ, q is exact. Let ε > 0 be arbitrary and α i , β i , T i be sequences of positive real numbers constructed in the following way. Let t 0 ∈ 0, ∞ be arbitrary and consider the differential equation 
